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DETAILED ACTION

Specification

The amendment filed March 13
th

,
2006, is objected to under 35 U.S.C 132(a) because it

introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall
»

introduce new matter into the disclosure of the invention. The added material which is not

supported by the original disclosure is as follows: "The height H may be determined using

thermal modeling techniques known in the art " (par. [003 1]) As stated in the rejection made in

the previous Office action, "Nowhere in the specification does Applicant provide sufficient

disclosure or guidance for one of ordinary skill in the art to make the determination or calculate

the. . .height. . . as a function of the thermal energy transfer between the anode and the bearings, or

to make the determination or calculate the. . .height. . .as a function of the temperature relationship

between bearings. Therefore, the examiner has concluded that the specification is not enabling

for one of ordinary skill in the art to make the invention " Since no method of determination was

enabled by the specification as originally filed, then the above entry of a method by which the

determinations can be made is not supported by the originally-filed disclosure and thus

constitutes new matter.

Applicant is required to cancel the new matter in the reply to this Office Action.
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Claim Rejections - 35 USC§ 112

The following is a quotation of the first paragraph of 35 U.S. C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making

and using it, in such fill I, clear, concise, and exact terms as to enable any person skilled in the art to which it

pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode

contemplated by the inventor of carrying out his invention.

Claims 1-23 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with

the enablement requirement. The claim(s) contains subject matter which was not described in

the specification in such a way as to enable one skilled in the art to which it pertains, or with

which it is most nearly connected, to make and/or use the invention.

Regarding lines 7-9 of claim 1 and lines 10-1 1 of claim 16, the limitation of "the

thermally conductive bearing encasement configured and expansion limited to prevent

displacement of said focal spot of greater than a predetermined displacement " There is

insufficient guidance disclosed for one of ordinary skill to properly "configure" or "expansion

limit" the bearing encasement and the thermal shield in order to reduce focal spot displacement

less than a "predetermined amount", because Applicants have not provided measurements nor

criteria for determining what a "predetermined amount" is.

Claims 2-15 and 18 are rejected by virtue of their dependency.

Regarding claim 19, lines 12-14 recites the limitation of "the thermally conductive

bearing encasement and thermal shield configured and expansion limited to prevent

displacement of said focal spot of greater than approximately 700 ^m " There is insufficient

guidance disclosed for one of ordinary skill to properly "configure" or "expansion limit" the
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bearing encasement and the thermal shield in order to reduce focal spot displacement by no more

than 700 |im. The supporting disclosure is in paragraph 0027. Only a statement that the above

displacement is acceptable is made. No guidance is provided for correlating the behavior of the

bearing encasement and the function of the thermal shield directly to focal spot displacement.

Furthermore, no discussion on how that number was chosen or the significance thereof is

disclosed.

Regarding claims 17 and 20, both claims recite additional functional language that

specifies the heat shield is configured for maintaining temperature continuity between the

bearings. The specification not only does not describe how the skilled artisan determines such

parameters, but also does not even recognize the importance of this limitation. The concept is

mentioned only about twice in the specification, and nowhere is any specific importance of

temperature continuity between bearings specified or how it affects the independent claim

requirements of preventing focal spot displacement.

Regarding claim 21, the limitations in lines 3-9 recite:

a) "determining a maximum focal spot displacement associated with the target of the

anode assembly,"

b) "determining a desired elastic modulus of at least one control alloy expansion material

for the thermally conductive bearing encasement in response to the maximum focal spot

displacement," and
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c) "determining a desired thermal conductivity of said at least one control alloy

expansion material../'

Nowhere in the specification has Applicant provided sufficient disclosure or guidance for

one of ordinary skill in the art to make the above determinations. Regarding step a), methods are

known in the art to measure displacement of a focal spot. However, the limitation requires that

the maximum focal spot displacement is a "displacement associated with the target of the anode

assembly " As is known in the art, imperfections of other parts of the x-ray tube, such as the

cathode assembly (filament or focusing cup deformation w/temperature, as well as electron beam

instability, for example), also cause focal spot displacement. Applicant has not disclosed how

the focal spot displacement caused by the target of the anode assembly has been isolated,

therefore allowing the determination of "a maximum focal spot displacement associated with the

target..."

Further, Applicant has not provided sufficient disclosure or guidance for making the

determination of steps b) and c), specifically, being able to determine the preferred material

properties of the alloy to be used for the bearing encasement based upon the result of step a).

The' relationship between bearing encasement expansion and focal spot displacement associated

with the target is not provided. It cannot be assumed to be a simple linear relationship, since the

relationship would be dependent upon the specific construction of the anode assembly, as well as

the thermal expansion of the shaft and any other intermediate parts between the bearing

encasement and the focal spot on the anode. Furthermore, all of the tables, charts and graphs in

the specification and drawings merely tabulate material properties that are readily known from
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materials handbooks and manufacturer specifications and, therefore, do not sufficiently illustrate

the above method steps.

Claims 22 and 23 are rejected under this section by virtue of their dependency. The steps

claimed are known to those skilled in the art; however, the steps are based upon the un-enabled

steps of parent claim 21 and are thus not enabled by the specification.

Therefore, the examiner has concluded that the specification is not enabling for one of

ordinary skill in the art to make and/or use the invention of claims 1-23.

Claim Rejections - 35 USC §102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on

sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 1-15 are rejected under 35 U.S.C. 102(b) as being anticipated by Kuzniar (US

6,295,338 Bl).

Regarding claim 1, Kuzniar discloses an anode assembly (Fig.3), including:

a) a thermally conductive bearing encasement 100, 102 and 104 covering at least a

portion of at least one bearing 64, 65,

b) an anode 24 rotating on the at least one bearing and having a target 30 with an

associated focal spot (not labeled, opposite cathode 23), where
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c) the thermally conductive bearing encasement is expansion limited, which prevents

displacement of the focal spot by a predetermined displacement (col.9, line 55 through col. 10,

line 3). Examiner note: since the specification does not provide any special definition or

guidance or criticality with respect to determining how much a "predetermined displacement" is,

therefore any displacement is reasonably a "predetermined displacement

"

With respect to claims 2-4, Kuzniar further discloses that the bearing encasement

comprises a thermally conductive stem 102 made of an alloy, specifically of iron, nickel and

cobalt (Kovar, col.9, line 55 through col. 10, line 3).

With respect to claims 5-7, Kuzniar further discloses that the bearing encasement

comprises a thermally conductive housing 104 made of an alloy, specifically of iron, nickel and

cobalt (col. 9, line 55 through col. 10, line 3).

With respect to claims 8-10, Kuzniar further discloses a heat shield 216 (Fig.4) that

prevents thermal energy transfer between the anode and the bearings and is sufficiently

dimensioned in order to appropriately redirect heat flow from the bearings (col. 12, line 45

through col. 13, line 25).

With respect to claims 1 1 and 12, Kuzniar further discloses that the heat shield has at

least one hole 221 that is radially oriented for the transfer of thermal energy between the anode

and the bearing.
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With respect to claims 13 and 14, Kuzniar further discloses that the thermally conductive

bearing encasement and the heat shield maintain operating temperatures of the at least one

bearing to approximately 400 degrees Centigrade (col. 2, lines 37-49).

With respect to claim 15, Kuzniar further discloses that the thermally conductive bearing

encasement prevents displacement of the focal spot in any direction (col.9, line 55 through

col. 10, line 3).

Claims 16-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Lu (US

6,603,834 Bl).

Regarding claim 16, Lu discloses an x-ray source (Fig. 5), including:

a) a cathode 70 emitting electrons 72,

b) a thermally conductive bearing encasement 84 comprising at least one alloy material

(thermally-conductive metal) and covering at least one bearing 86,

c) an anode 64 rotating on and around the at least one bearing and having a target 62

whereupon the electrons impinge to generate x-rays 74 at a focal spot, and

d) a thermal shield 90 residing axially between the thermally conductive bearing

encasement and the anode along an axis of rotation, where

e) the bearing encasement and the thermal shield are configured and expansion limited,

which prevents displacement of the focal spot more than a predetermined displacement (col.l,

lines 56-67; col. 5, lines 16-21). Examiner note: since the specification does not provide any
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special definition or criticality with respect to determining how much a "predetermined

displacement" is, therefore any displacement is reasonably a "predetermined displacement
"

Regarding claim 19, Lu discloses:

a) an x-ray source (Fig. 5), including:

b) a cathode 70 emitting electrons 72,

c) a thermally conductive bearing encasement 84 comprising at least one alloy material

(thermally-conductive metal) and covering at least one bearing 86,

d) an anode 64 rotating on and around the at least one bearing and having a target 62

whereupon the electrons impinge to generate x-rays 74 at a focal spot, and

e) a thermal shield 90 residing axially between the thermally conductive bearing

encasement and the anode along an axis of rotation, where

f) the bearing encasement and the thermal shield are configured and expansion limited,

which prevents displacement of the focal spot (coll, lines 56-67; col.5, lines 16-21), and further

where

g) the focal spot displacement is necessarily less than 700 \im.

With respect to claims 17, 18 and 20, Lu further teaches that the heat shield has a hole (at

the top) for the transfer of thermal energy, and further that the heat shield height is sufficiently

dimensioned in order to appropriately redirect heat flow from the bearings (col.5, lines 16-21).
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Allowable Subject Matter

The indicated allowability of claims 21-23 has been withdrawn in view of the newly

discovered lack of enablement under 35 USC §112^1.

Response to Amendment

The 35 USC § 102(b) rejections of claims 16-20 as being anticipated by Kuzniar have

been withdrawn in view of the amendments. However, the claims stand rejected over new

grounds of rejection that were necessitated by the amendments.

Response to Arguments

Applicant's arguments filed March 13
th

, 2006, have been fully considered but they are not

persuasive. Applicants argue that Kuzniar does not recognize the stated problem, thus Kuzniar

does not disclose that the bearing encasement is configured and expansion limited to prevent

displacement of the focal spot greater than a predetermined displacement, as required by lines 7-

9 of claim 1. Further, Applicants argue that the disclosure of Kuzniar is not clear regarding

whether or not the focal spot is sensitive to displacement caused by expansion of the bearing

encasement, as required by lines 5-6 of claim 1, as amended. Finally, Applicants argue that the

hole in the heat shield of Kuzniar is not "radially oriented" as required by amended claim 12.

The examiner respectfully disagrees.
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First, the examiner agrees that Kuzniar does not specifically recognize that focal spot

displacement is a function of thermal expansion of the bearing encasement. However, the

limitation in lines 7-9 of claim 1 does not require such a recognition. The limitation is quite

broad, merely requiring that the bearing encasement is "configured" and "expansion limited" to

perform an inherent function. If the bearing encasement meets the "configured" and "expansion

limited" requirements of the claim, then it inherently will prevent displacement of the focal spot,

since that's one less component of the anode assembly that will expand.

Kuzniar clearly meets the structural limitations. The bearing encasement is "configured"

since it is fixed to the outer housing at supports 86, and the encasement is further "expansion

limited" since one portion is made of a ceramic and another portion is made of Kovar. Further

still, Kuzniar touts the thermal cooling arrangements, which also qualifies as being "configured"

as well as "expansion limited", since cooling will reduce the temperature of the bearing

encasements, and thus, reduce the thermal expansion of that component. With the materials, the

support structure and the cooling system, it is clear that the bearing encasement of Kuzniar will

essentially not move as the temperature rises and thus will not contribute to the displacement of

the focal spot. Therefore, the requirements of the claim limitation have been met.

This leads into the second point, regarding the amended limitation to require that the

focal spot is sensitive to expansion of the bearing encasement. If Kuzniar' s device was not

"configured" or "expansion limited", then the bearing encasement would expand, providing

room for the bearings (and thus the shaft) to displace, thus causing displacement of the focal

spot. However, since the bearing encasement ofKuzniar is made of expansion limiting
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materials, and since it is "configured" through the supports and cooling systems described above,

then Kuzniar has inherently solved the problem.

As a final note on this matter, for a sufficient anticipation rejection, the stated problem

does not have to be recognized by the prior art insofar as the structural limitations are met. In

this case, the structural limitations are met. Further, according to MPEP § 21 12, section II, upon

discussing anticipation of an unrecognized inherent feature:

"There is no requirement that a person of ordinary skill in the art would have

recognized the inherent disclosure at the time of invention, but only that the subject

matter is in fact inherent in the prior art reference. Schering Corp. v. Geneva Pharm. Inc.,

339 F.3d 1373, 1377, 67 USPQ2d 1664, 1668 (Fed. Cir. 2003)."

Kuzniar does not specifically recognize that the "configured" and "expansion limited"

bearing encasement helps to prevent focal spot displacement. This does not change the fact,

however, that the bearing encasement of Kuzniar is "configured" and "expansion limited" as

explained above, which is all that is required for anticipation under 35 USC § 102.

Finally, regarding the amendment to claim 12, the term "radially oriented" does not

provide any structural significance. The claim doesn't even provide a reference with which to

"orient" the hole with the rest of the system. Since the hole in the heat shield of Kuzniar is

coaxial with the longitudinal axis of the system (which is also the longitudinal axis of the

rotating anode shaft and the heat shield), then it is "radially oriented" since the radius of the hole

is "oriented" with the radii of other portions of the system.
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Therefore, Applicants' arguments are not persuasive, and the 35 USC 102(b) rejections of

claims 1-15 stand.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Thomas R. Artman whose telephone number is (571) 272-2485.

The examiner can normally be reached on 9am - 5:30pm Monday - Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Thomas R. Artman


